Gases, on the other hand, emit discontinuous spectra, or spectral lines.
It is a well-known property that the energy required for excitation is different for different spectral lines, being independent of the wave length of the line.Î n the case of spectral lines the energy emitted is proportional to the excitation, while in the case of solids the spectral distribution follows some complex law. In the case of the oxides, etc., it was shown in a previous paper^that the partition of energy in the spectrum is generally in the form of sharp emission lines superposed upon a weak continuous spectrum. Some substances were found to emit only a continuous spectrum, with no marked emission bands, but no substance was found in which the spectrum consisted entirely of sharp emission bands. The maximum of the continuous spectrum was found to shift toward the short w^ave-lengths with rise in temperature.
The discontinuous spectrum of many substances was found to merge into a continuous one at high temperatures. On the other hand, the energy emitted by the sharp emission bands was proportional to the energy supplied, and there appeared to be no tendency for a sharp emission band to merge into the continuous spectrum upon which it is superposed. In this respect several of the oxides exhibited an emission spectrum similar to that of a flame, which is a combination of the radiation from solid particles and from a gas.
Furthermore, it was found that the maxima of sharp emission bands do not shift with rise in temperature. Several emission bands were found to be in common with the different oxides studied, but no conclusion was reached as to their cause other than the presence of the oxygen atom. Nothing further than a qualitative proof of Kirchhoff's law of proportionality of emission and absorption could be established in this search for a law governing the radiation from the oxides, etc., which are known as "transparent media" or "electric insulators."
On the other hand, a uniformly heated cavity, or so-called " black body," and also platinum, have been found, by others, to emit a continuous spectrum of radiant energy. The distribution of this energy is unsymmetrical about the maximum of the energy curve, having the appearance of the probability function modified by suitable constants.
With rise in temperature the maximum of the energy curve shifts toward the short wave-lengths. The solids heretofore investigated,^and the uniformly heated cavity, or " black body," in which it has been possible to determine the approximate temperature, have spectral energy curves which are represented by the function: With these two equations it is possible to determine the constants of radiation of platinum and of the "black body," provided we know the temperature. For platinum a = 6 and for the "black body" a =5. There are theoretical reasons* for believing that all metals behave like platinum in their emissive properties, since they are electrical conductors and exhibit a high reflecting power in the visible spectrum.
The fact that they are electrical Kirchhoff's Law says that for a given temperature, 7", and wave-length, X, the emissivity, E, the absorptivity, A, and the reflectivity, R, of a substance is related to the emissivity, e^of a complete radiator by the equation:
E=Ae-{\-R)e since A = \-R. For On the other hand, the high efficiency of the new metal filaments has been attributed to the higher melting points, and consequently the higher temperature, at which they can be operated as compared with platinum.^This is true in part, since the temperature at which platinum can be successfully operated is only about 1200 to 1400°C, at which temperature even a black body emits only a yellowish-white light.
The great distinguishing characteristics of metals are their uniformly high reflecting power (with the absence of absorption bands) Waidner and Burgess, this Bulletin, 2, p. 328; 1907. Hagen and Rubens, Ann. der Phys, (4) 8, p. 432; 1902. Hagen and Rubens, Ann. der Phys. (4) 1, p. 352; 1900, Coblentz, this Bulletin, 2, p. 470; 1906. Minor, Ann. der Phys. (4) 10, p. 581; 1903. lyummer, Ziele der Leuchttechnik; Elektrotech. Zs. 23, pp. 787, 806; 1902. Bidletiii of the Bureau of Standards. [Vol.5, No. In his first paper^^on this subject he examined the radiation from iron oxide heated upon a platinum strip. He found that, with rise in temperature, the maximum of the energy curves shifted according to the often previously announced relation X^aa;^=C<^iist., and that the total radiation followed a law requiring a variation greater than the fourth power of the absolute temperature, as deduced by He found that the values varied from a = 5.5 to <x = 6, depending upon the substance investigated. From the fact that for a given substance the value of a obtained by three methods gave concordant results when using "blackened bodies," he concluded that the same will be true for an "absolutely black body," when in equation (i) and equation (3) tion of a with rise in temperature (see Fig. 2 ), which has been found in subsequent investigations, which, as will be mentioned presently, Table IV The adjustment of the apparatus has previously been described.^® The adjustments of the spectrometer (the " zero setting" of the bolometer) was made with the yellow helium line.
Great precaution had to be taken to prevent radiation from more than one filament entering the spectrometer slit. To this end the first spectrometer mirror was covered except a narrow^portion through the center. Fig. 5 ).
The energy curve is shown in Fig. 3 Nevertheless, the value of a for the same \rnax are in excellent agreement.
•''^This Bulletin, 2, p. 319; 4, p. 548.
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Bulletin of the Bureau of Standards. [Voi.5, no. ?. •\^r Hence, when perfected, the two may not be so very different in their efficiency as a light producer, which in the case of the helion filament is due to the fact that its operating temperature must be kept low, and in the case of the tungsten filament is due to smaller value of a, which places it closer to a complete radiator, although its operating temperature may be higher than for helion. In Table IV In Fig. I The absorption of a thin film of platinum '* decreases rapidly with wave length, being much less than that of gold and silver in the infra-red.
From the rapid change in the absorption (and reflection) curves it seems evident that platinum must show selective emission (being uniformly high but not necessarily broken into bands) in the visible spectrum, as compared with the infra-red. In Table V Whether the selective emission at 0.72/t is due to a true emission band at this point, or due to a more transparent region in the infra-red, 0.76 to 0.8/t, remains to be determined.
The latter seems more probable. Stewart's energy curves of the visible spectrum do not rise as rapidly as one would expect, in order to become a maximum at 1.05/t, which would indicate a discontinuity at 0.7 to 0.8/t. That the transparency of thê Stewart, Phys. Rev., 16, p. 123; 1903. «''E. L. Nichols, Phys. Rev., 13, p. 65; 1901. "Blaker, Phys. Rev., 13, p. 345; 1901. The investigation will, therefore, have to be undertaken anew, and it is proposed to examine the total radiation of platinum (and other metal strips, if obtainable), using the temperature scale to as high a point as its accuracy will admit. Further spectro-bolometric work will also be necessary, although the latter is subject to greater instrumental errors.
An investigation of the infra-red reflecting power of platinum, with change in temperature, will also aid in proving or disproving this variation in emissivity constants of metals.
Washington, August 22, 1908. 
